Abstract
INTRODUCTION
Island arc and back-arc volcanic rocks have been the research objects which are always concerned by the petrologists and deposit scientists, because of their close relationship with the iron, copper and other metal mineralization (Donna and Christopher, 1994 Zhaokalongpolymetallic deposit is located in the northern part of the Sanjiang ore belt, Qinhai Province, China. The northern segment of the Sanjiangmetallogenic belt is the north-extension part of the Sanjiang copper polymetallic super-large metallogenic belt, which is one of the most important part of Tethys-Himalaya metallogenic domain on structure, of which with favorable regional metallogenic conditions. More precisely, the Zhaokalongpolymetallic deposit lies in the Chesuo-Shengdagraben, northwest part of Jiangda island arc uplift, Qiangtang-Qamdo Block, Sanjiang ore belt, China. Recently, the north part of Sanjiang ore belt experiences continuous new discoveries on mineral prospecting and exploration, which draw a great attention of many researchers (Wang et al., 2006; Zhu, 2007; Yang et al., 2010; Dong et al., 2010) . The Zhaokalong deposit was discovered in 1959, had a long history of exploration, but the geological background was not revealed yet. In recent years, the authors have conducted several field surveys, determined its size as a large deposit. At the same time, ore body morphology and occurrence have been identified, and it has shown a great potential for exploration (Yang et al., 2009; Li et al., 2011) . As said before, the Zhaokalong deposit is located in the plate juncture, so the tectonic setting is complicated (Wang et al., 2009; Wen and Song, 2010; Wu, 2011) . In order to study the geological background of this deposit, the authors have done some geochemical research on the volcanics; and it has great significance to reveal the tectonic settings.
GEOLOGICAL OVERVIEW
The Zhaokalongpolymetallic deposit lies in the Chesuo-Shengdagraben, northwest part of Jiangda island arc uplift, Sanjiang ore belt, China.TheJiangda island arc is located to the southwest of famous Jinshajiang suture zone, which surrounded by the Yangtze Block, Dege Block and Jiangtang-Qamdo Block (Fig.1) . Zhaokalong deposit has iron, copper, gold, lead, zinc and other metal mineralization, with a high altitude of 5,000 m. The mineralization has a close relationship with the andesite eruption.Ore bodies from the Zhaokalong deposit are strictly controlled by the stratigraphy and lithology, and the ore belt has a strike length of 2,400 m, horizontal width of 200~800 m, and tilting extension of more than 700 m. According to ore body distribution, the ore bodies are divided into four Mineralized Zones, seven Mining Group (Fig.1) , and Group I,II and III have the largest scales (Li et al., 2011 ) is composed of sandstone, siltstone, argillite, quartz conglomerate, pebbly oolitic limestone, etc. The Middle Formation is formed by siltstone, silty slate, and feldspar-quartz sandstone; and the Upper Formation is the main ore-bearingstrata, which is composed of andesite,limestone, argillite, carbonaceous slate, feldspathic-quartz sandstone, and dolomite, with a mild chloritization. (Li et al.,2011) .
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PETROLOGICAL CHARACTERISTICS
In the Zhaokalong deposit, the volcanics are located in the Clastic Rock Group-Top Lithologic (T 3 bt c3 ), bedding with other formations. The vocanic rocks are mainly andesite, with layered, bedded or lenticular bedding integrated output, originated in the late Triassic marine mafic volcanic eruption (underflow) activities. The andesite formation was divided into two belts: Upper and Lower andesite belts, respectively represent the two volcanic eruptions. Rock composition and structure of these two belts are basically the same (except locations), indicating the same magma source, the same eruption (overflow) activities at different time.
The lithology features of andesite layers are basically the same, blocky structure, with grayish green, dark green or purple color. Andesites sometimes have phenocrysts, porphyritic texture; phenocryst grain size is 1~2 mm, the content can reach 20%. The rock is composed of phenocrysts and matrix. Phenocrysts are mainly plagioclase,small amounts of amphibole. The morphology of the plagioclase phenocrysts is fragmentation-like, angular shape, with a small amount of ablation phenomena. The hornblende phenocrysts isglomerophyric texture, replaced by the chlorite and retain their shape, often form a darkened magnetite circle around the phenocrysts. The matrix is mainly composed of plagioclase microcrystal, mud calcium iron and vitreous, with fine grained structure, accounted for 60-75%.
GEOCHEMICAL CHARACTERISTICS
Volcanic silicate rock chemical analysis and trace element analysis were completed at the Team 7, Qinghai Nonferrous Metals Geoexploration Bureau. The analysis content results and Zavaritski rock classification results are shown in Table 1, Table 2 and Table 3 . Form the major elements analysis results we conclude that thevocalnic rocks from the Upper and Lower andesite belts belong to the basic -intermediate volcanics; 7 samples in 9 show aluminum supersaturation, belonging to the Al oversaturated rocks. Based on the Zavaritski rock calculation (Fig. 2(a) ), rock samples Gs5, Gs6 and Gs9 are located in the andesite area at the alkaline plane, and other 6 samples are located in the andesite -andesitic basalt and basalt position, belonging to sub-alkaline series. At the calc-alkaline plane, the vectorlines of most of the samples (except Gs5, Gs6 and Gs8) arevery steep, indicating that the Na 2 Ocontents are high. The rocks are rich in darkcoloured minerals and alkali feldspars, belonging to the high Al-Na, low K rocks (Fig. 2c,2e,2f) .Rock samples such as Gs1 and Gs4 were located in or near the basalt region, others are located in or near the andesite region (Fig. 2b,2c) ) and deep magma source originally features, belonging to island arc andesite. Trace elements analysis (Table 3) show that the volcanic rocks from Zhaokalong deposit have high Cu, Pb and Zn contents, indicating the close relationship between volcalnics and mineralization. Also, the volcanic rocks are rich in Ba and Ti, indicating the existing of submarine exhalation mineralization. 
DISCUSSION
The chemical composition of volcanic rocks from Upper and Lower andesite belts are very similar to each other, indicating that these two volcanic activities have the same magma source. The contents of ore-forming trace elements are much higher than the local background values; the Lower andesite belt is the surrounding rock of Mining Group I; and the Upper andesite belt is the floor host rock for the Mining Group III; so we believe that oreforming material source has a close relationship with these two intermediate-basicvolcanic eruption. So far, the mineralization process for this deposit may be briefly summarized as follows. In the late Triassic, the Zhaokalong area was in the Jiangda back-arc hydrothermal sedimentary basins. Before the eruption and its intermittent period of mafic volcanic rocks in the seabed, under the influence of volcanic remnants and abnormal geothermal, sea water was heated and circulated, extracting the minerals from the host rocks and volcanic rocks continuously, mixed with volcanic gas-liquid and its minerals, forming the ore-bearing hydrothermal brine. The ore-bearing hydrothermal brine went into the sea basin, gathering at the water-rock interface whose oxidation -reduction environment often changes, becoming minerals aggregation due to the lower temperature and pressure, and then forming layered iron, copper, lead, zinc and silver ore bodies. Volcanic eruptions (andesite) provided the material sources and heat sources for the ore-forming. As said before, the andesides are rich in ore-forming trace elements which are higher than the background value. Also, there are high content of Ba in the andesite, up to 0.064%. Besides, the siderite ore bodies from Mine Group II are generally containing Mn, showing the symbiosis of Fe and Mn, indicating the mineralization was closely related to the volcanic eruptions. The volcanic rocks which are accompanied with the deposit are Fe-rich intermediate-basic volcanic rocks. The deposit may be formed in shallow water environment with a high degree of oxygen fugacity; carbonates and magmatic complexes were developed; iron was in the form of iron oxide (hematite) and carbonates (siderite); all of these features can be juxtaposed to the Qilian Jingtieshan FeCu deposit (Liu etal., 1998) 
